We induced spinal anaesthesia in 100 women presenting for elective Caesarean section with the mother in the right lateral position. Patients were allocated randomly to have the side eye of the 24-gauge Sprotte spinal needle pointing in one of four directions: group A, cephalad; group B, right lateral; group C, left lateral; group D, caudad. Isobaric bupivacaine 0.5 % (2.5 ml) was injected over 30 s before the mother was placed supine with a 15Њ left lateral tilt. Onset time and height of the subsequent analgesic and anaesthetic blocks were assessed by a blinded observer. Onset of sensory block to T4 was significantly faster in group A (P : 0.001). There were no differences in final block height, incidence of hypotension, nausea and vomiting or ephedrine requirements. (Br. J. Anaesth. 1996; 77: 150-152) Key words Anaesthesia, obstetric. Anaesthetics local, bupivacaine. Anaesthetic techniques, subarachnoid. Equipment, needles.
Spinal anaesthesia for Caesarean section avoids the maternal and fetal risks of general anaesthesia. Side effects associated with spinal anaesthesia include hypotension, nausea and post-dural puncture headache, all of which are more common in the parturient [1] .
The incidence of post-spinal headache may be reduced by the use of pencil-point needles which have a lateral eye near the tip of the needle from which local anaesthetic emerges at an angle to the longitudinal line of the needle [2, 3] . This can be manipulated to produce "directional anaesthesia" in which spread of local anaesthetic solution in the cerebrospinal fluid (CSF) is affected by the direction in which the eye of the needle faces [4] . This may be a way of ensuring adequate sensory block for surgery when a single injection spinal technique is used.
Directional spinal anaesthesia using a needle with a side lumen was first described by Kirschner in 1932 [5] . Orientation of the eye of the 22-gauge Whitacre spinal needle has been shown to affect sensory block height in both obstetric [6] and general surgical patients [4] . When the eye of the needle faced caudad rather than cephalad, maximum height of sensory block was lower in general surgical patients [7] . It has been shown that solutions injected through a Whitacre needle exit at a 90Њ angle to the longitudinal axis of the needle [4] . The Sprotte needle has a larger eye than the Whitacre needle; it is not known if local anaesthetic leaves the Sprotte needle at the same angle as from the Whitacre needle.
The aim of this study was to assess if the direction in which the eye of the Sprotte needle faces during injection of local anaesthetic solution affects the onset of sensory block for Caesarean section and the incidence of side effects.
Patients and methods
We studied 100 women undergoing elective Caesarean section with spinal anaesthesia, at 38-42 weeks' gestation, with a singleton pregnancy. Mothers less than 150 cm or more than 170 cm in height, or with babies displaying evidence of fetal compromise, or with oligo-or polyhydramnios were excluded. The study was approved by the hospital Ethics Committee and all patients gave written informed consent.
Mothers received a preload of crystalloid solution 15 ml kg 91 and were then placed in the right lateral position. Spinal anaesthesia was induced with isobaric bupivacaine 2.5 ml via a 24-gauge Sprotte needle at the L2-3 intervertebral space. Patients were allocated randomly to have the lateral eye of the needle facing in one of four directions: a : cephalad, b : right lateral, c : left lateral or d : caudad.
When free flow of cerebrospinal fluid had been confirmed, 0.5 % isobaric bupivacaine 2.5 ml was injected over 30 s and the woman placed immediately supine with a 15Њ left lateral tilt. The subsequent sensory block was assessed using loss of cold sensation to ice by one of the authors, who was unaware of the direction of the needle eye; the first assessment was made 3 min after injection of local anaesthetic and then at 2-min intervals until sensory block stopped increasing. When loss of cold sensation had reached the fourth thoracic dermatomal level, sensory block was assessed with a 25-gauge needle for the anaesthetic level (no sensation to pinprick) and analgesic level (aware of pinprick but does not feel sharp). At this time the extent of sacral block was assessed.
Non-invasive arterial pressure was measured at 2-min intervals. A reduction in systolic pressure to :70 % of the pre-spinal value or nausea, or both, was treated with ephedrine i.v. Administration of antiemetics was recorded. Discomfort during Caesarean section was treated with increments of alfentanil 0.25 mg i.v. All mothers were reviewed after operation and their satisfaction with the technique assessed using a 10-cm visual analogue score (VAS).
A power calculation determined that a sample size of 80 women would be required to demonstrate a 2.5-min difference in onset time of sensory block if the SD of onset time was 2.8 min (calculated from an earlier pilot study). This gave the study 80 % power; an additional 20 women were studied in the event that study violations excluded women from analysis. Data were analysed using the Kruskal-Wallis test followed by the Mann-Whitney U test and chisquare test as appropriate (statistics package Minitab for windows version 9.2).
Results
Patient data were comparable (table 1) .
ONSET OF SENSORY BLOCK
The Kruskal-Wallis test showed a significant difference between groups; onset of sensory block to T4 measured by loss of cold sensation was faster when the eye of the Sprotte needle faced cephalad (group A) (P : 0.001). Mann-Whitney comparison showed that group A had a significantly faster onset of sensory block than all other groups (group B, P : 0.0112, group C, P : 0.0035 and group D, P : 0.014). There were no significant differences between groups B, C and D in onset time. Median onset times ranged from 5 min in group A to 8 min in group D (table 2).
All women developed adequate sensory block for surgery and there was no difference in final block height achieved between the groups, with maximum block height of T4-C6 (table 3) . Although more women in the cephalad group developed sensory block above T1 (four patients compared with one each in both lateral groups and none in the caudad group) this was not significant. None of the women with a high block complained of respiratory symptoms. All mothers had satisfactory sacral block by the time sensory block had reached T4.
The median difference between anaesthetic and analgesic sensory levels, measured immediately before skin incision, was two dermatomes in all groups. Similarly, the median difference between analgesic and loss of cold sensation levels was two dermatomes. The maximum difference between anaesthetic and loss of cold sensation levels was six dermatomes (table 4). T8-T5 T9-T5 T9-T5 T10-T5  Analgesic block  T5  T5  T6  T5  (5-5 ) (6-5) (6-5) (6-5) Min-max block height T6-T4 T7-T4 T7-T4 T8-T4
HYPOTENSION
The incidence of hypotension (a reduction in systolic pressure to : 70 % of pre-spinal value) was high in all groups. There was no significant difference in the number of women requiring ephedrine or in the total dose they received. The incidence of nausea and antiemetic requirements was similar (table 5) .
MATERNAL SATISFACTION
Small numbers of women in each group required supplementary analgesia at some time during operation and i.v. alfentanil was given (table 5) . Upper levels of sensory block for those who did and did not require alfentanil were comparable. Maternal satisfaction with spinal anaesthesia, assessed by VAS, was high, regardless of Sprotte needle orientation or intraoperative analgesic requirements (table 5) .
No woman in the study developed post-dural puncture headache.
Discussion
We found that if the eye of a 24-gauge Sprotte needle faced cephalad during induction of spinal anaesthesia for Caesarean section, onset of sensory block was significantly faster than if it pointed caudad or laterally. Onset of sensory block was slowest when the needle eye faced caudad, although this was not significant. Although the difference in onset time was small (median 5 min in group A and 8 min in group D), it may be important when anaesthesia is required for emergency Caesarean section when a rapid onset of spinal anaesthesia may avoid general anaesthesia with its associated risks.
All women developed adequate sensory block for surgery, regardless of needle orientation. As maximum sensory block height was comparable in all groups, the distributions of local anaesthetic within the CSF were probably similar.
For elective Caesarean section when the onset time of sensory block is less important, orientation of the Sprotte needle is probably irrelevant. However, this contrasts with a previous study in which it was found that spinal injection in the caudad direction failed to provide reliable anaesthesia for Caesarean section; 80 % of women required adjunctive measures (e.g. Trendelenburg position) [6] . The method used in this study was different as a smaller volume (2 ml) of hyperbaric amethocaine (in 10 % glucose) was injected at the L3-4 intervertebral space over a shorter time interval of 15 s. We cannot conclude from our study that anaesthesia would be adequate if spinal injection was made in the sitting position or if hyperbaric bupivacaine was used.
Although onset of sensory block was faster in group A, there was no corresponding increase in the incidence of hypotension or in ephedrine or antiemetic requirements. This contrasts with an earlier study in which it was demonstrated that more ephedrine was required when there was rapid onset of sensory block [8] . More women in the cephalad group had sensory levels (loss of cold sensation) above T1; none had respiratory difficulties.
A total of 15.6 % of women required i.v. alfentanil for discomfort during operation, usually when the peritoneum was handled towards the end of surgery. The maximum dose given was 0.5 mg (incrementally) and requirements were comparable between groups. Satisfaction scores were excellent in all groups. It is unclear why women experience pain during Caesarean section despite apparently adequate regional anaesthesia. It has been suggested that if spinal opioids are not used, an anaesthetic block to T5 is required to prevent pain during Caesarean section under spinal anaesthesia [9] . While the anaesthetic level was below T5 in the majority of women (81 %) at the start of surgery in our study the level probably increased further during surgery, although this was not measured. Our study confirmed that there is an area of differential sensory block at the upper end of a spinal anaesthetic, as described by Russell [9] . In general, anaesthetic levels are two dermatomes lower than analgesic levels, which are two dermatomes lower than loss of cold sensation levels. Confirmation of an adequate anaesthetic level is essential as the maximum difference between anaesthetic and cold sensation levels was six dermatomes when loss of cold sensation was measured at T4 before surgery.
